Effect of propranolol on delayed glucose recovery after insulin-induced hypoglycemia in normal and diabetic subjects.
In order to evaluate the influence of beta-adrenergic blockade on recovery from insulin-induced hypoglycemia, we compared the effect of saline or propranolol infusion during concomitant hypoglycemia in normal and type I diabetic persons. The diabetic subjects were initially rendered euglycemic with a basal insulin infusion. Glucose turnover was measured using [3-3H]glucose tracer. Propranolol caused a small but significant delay in glucose recovery in normal subjects, with plasma glucose only 80% of the values seen during saline infusion 1 h after hypoglycemia (P less than 0.005). This delay was caused by a 70% reduction in the rebound glucose output, which was responsible for posthypoglycemic recovery. In the diabetic subjects, glucose recovery was significantly delayed as compared with that in normal persons, even in the absence of propranolol, and associated with reduced secretion of epinephrine and glucagon. Moreover, the addition of propranolol caused a further 50% reduction in glucose recovery such that plasma glucose remained below 50 mg/dl for 3 h. In contrast to normals, propranolol did not inhibit the already blunted rebound in glucose output. However, propranolol prevented the decline in glucose utilization that occurred when saline alone was infused. During saline infusion, glucose uptake was at basal rates by 60 min whereas, during propranolol administration, glucose uptake remained above baseline until 180 min (P less than 0.01). Thus, propranolol may interfere with glucose recovery after insulin-induced hypoglycemia in diabetic patients by blocking epinephrine's inhibition of glucose utilization whereas, in normals, propranolol's effect is largely accounted for by blockade of epinephrine-induced hepatic glucose production.